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^ (57) Abstract: An image display comprising image display means for displaying an image by moving charged particles disposed 
between electrodes by the voltage applied between the electrodes and illuminadng means for illuminating the image display surface 
of the image display means with light (Rrst Invention). Another image display comprising an image display panel where two or more 



kinds of particles having different colors and charge characteristics or a powder fluid is sealed in the space between two opposed 
^ substrates at least one of which is transparent and where an image is displayed by moving the particles by applying an electric field 
00 to the particles or powdery fluid from a pair of electrodes provided on one or both of the substrates, wherein a color filter is provided 
O on the outer or inner surface of the transparent substrate of the image display panel so as to display a color image (Second Invention). 

o 

Sm) . tt-:^3!)<SM^^J^lfi]•rs2tt<DS«roIallcfe^JJ:t;»m^*tt(Da^c4 2a5iJa±©fil^•pfc 



wo 2004/008239 Al IflillilllllliiniiiiiillMnilO 



(MASUDA,Yoshitorao) [JP/JP]; =r 205-0023 MM 

m itM^ 3-5-2 8 Tokyo (jp). mm a* 

CrANUMAJtsuo) [JP/JP]; T350-0335 IQSIR SfcOifft 
ttH 34 05-1 8 1 Saitama(JP). 

(74) rtmX: (SUGUVtURA^osaku); T 100-0013 

KSS ^ fc Bag HA^is 3 T a 2 S 4 ^BlU eiU-r -f 

Tokyo (JP). 

(81) |g£S (Srt;: AE. AG. AL. AM, AT. AU. AZ, BA, BB. 
BG, BR. BY. BZ. CA. CH. CN. CO. CR. CU, CZ. DE. DK. 
DM, DZ, EC. EE, ES, H, GB, GD. GE. GH, GM, HR, HU, 
ID. IL, IN. IS. JP, KE. KG, KP, KR, KZ, LC. LK, LR, LS, 
LT, LU. LV. MA. MD, MG, MK, MN, MW, MX, MZ, NT, 
NO. NZ. OM. PG. PH. PL. PT. RO. RU. SC. SD. SE. SG. 



SK. SL. SY, TJ, TM, TN, TR, TT. TZ. UA, UG. US. UZ, 
VC. VN. YU, ZA. ZM. ZW. 

(84) }gS@ (Oam): ARIPO (GH. GM. KE, LS. MW. MZ. 
SD, SL, SZ. TZ. UG. ZM. ZW), a— 5 2/ 74*i^F (AM. 
AZ, BY. KG. KZ, MD, RU. TJ. TM). 3 — P 'V 
(AT. BB, BG, CH, CY. CZ, DE. DK, EE. ES. FI. FR, GB, 
GR. HU, IE, IT. LU. MC. NL. PT. RO. SE. SI, SK. TR). 
OAPI (BF, BJ. CF. CG. CI. CM. GA. GN. GQ. GW. 
ML, MR, NE. SN. TD, TG). 



• > 

wo 2004/008239 PCT/JP2003/009025 



m m m 

m^^y). (LCD) \zj^t>^m^mmmthx. nmm:^^. xu 

^mfsimmm^m\zmx^^imtvxm^^n. m^^^mmm^^> n 
^^-/'^-m-^(Dmmi)m'^-^nx\r^^o #t^ifiT«, ^wm'tmrnmn}^ 

)Ut\zhxh. t)V^-(X^^-(^u')j-:r't)VV^MzU IMhfc 

iK,^imn\z< < bTViSfcJtx^oT, ^m&o^mm\m^m^-^nx\,^fsi\,^ 

o 

m'tmmmm^mi<o-^\zm.3)^xnit-^%%^^n^^x\^^ m^\t 



1 



wo 2004/008239 PCT/JP2003/009025 



, m mm. m^. "m\^^^v^-'T>(7.'^v-(^n^7. en " . 1999 

¥7^210, Bimm^^^'A±^ mm 3 m) "Japan Hardcopy'99" , 

p. 249-252) . L-fy^L. nMmmm. mz\tnM%^m^um't^tz.^\zmm.ifi 

M\^t^2Mc(DmwLom\z^^j;:xmn^^<DiSif3i^2mm]^K±(Dm'm^mx 
^mzmmcnmif)^^u^nMm^m'f'm\zn^t:^xx. !;-u>ti\z 

(i>f3i< th-MmmfsiM\^t^2Mii<Dmmiz. M.i^^\zmii^^m 
Mij^^WLmtvx^mznm't^x.ruvjvmiix^mmi&^^'m^i^^mA 

mmMU(D-:^^rz\m-:^\zmmcmmf)-^^f3i^mmMf)^'^mB^i'f-\zn^ 
^^-xx. ^-uytjfi.E\z^mm^^^m-^^x^^^mit^m^^w. 

z.(Dmm^^m.x\t. ^^x}i$~^'m.im<. mmm^x^mi)-^^. 

^mn<Dm2mmm\tm.htz.^^mnLx. n^x)i^^^^mt^^ 
<. M-mtm^x^mfi^'D. 'k^mzmn^m^mmmz^^^x. itsv^a^T 
ts y-mmty^i)^x^^mm^WLmx^mm.^mmtim^v^^tt^ 



2 



• I 

wo 2004/008239 PCT/JP2003/009025 



©Tib -5, 

mzhmn^o ht^h. :L(D^ofmm^m^^tmiii^mtx^\zmm^n^ 
:$iBm<Dmmm\zWi^mm^mm<Dimmtvx\t. ^^m\t. ^Rz:^^m 

\t^m^mts4M\zmm-^n. mm\z^r)^mm^-^nft0'^ 

(Dmm^^ir^ct. ^m<Do%m^mmm\zmi(Dnmf)m-fi^n. ^nt 

mm.^^^(mm^m(omm\zmm^'^f^. mmmmx 



3 



wo 2004/008239 PCT/JP2003/00902S 



%^^m^mi2^^ -4 0° h\^fz.XLh. ^m.m\^tz.n.(r>WMmm\ Alt 
5" -90° \zmc^^\ 5° ©^lt^?&li:bfei:^SIt^O 

1 mm\zm±mvrz\^^tn(Dtmm\z^^^xh. :^mm<Df^ i ^ 
'A\z. i^mBM(Dm2BBM(Dmimmm\zm^mmmmmm\t. {i^fsiKt^-:^ 

m^mxu mt&Mm<D-:^^rzJ,tm\zwinrcnmf)^^f3i!5mmt)^ mm, 
"Fmzm^^^xx. mm'f'^^m^'^xmmm^tm^^m^mt 
^mm^^mmx$>^x. m^^mommmmomm'm^rc^itmmm^z:^ 

:^mm<D$^2mm(om2mi^m\zmmm^m\t. ^puk t%-:^f)^ 
mmf3iM\^-r^2i^(Dmm^^\z. n.W'^\zmii^^mmmmmtvx^^\zmm. 

■^\zmnrzmmf}-^ e. fsi^mmm^ fbrnBrn^mzn^^^^x. tmrn^i^^^ 
wj-^'^xmm^^^'T^mwi^^m^M.mt^m^mmmxi^'DX. 
U(Dm.mmu(Dmmm^rc\tmmm\ztiy-7^)v^ ^mn. 

:¥^m(om2^mo^ 1 mmmmm2^m\z%:^mAx\t. mmw^o^ 



4 



' a 

WO 2004/008239 PCT/JP2003/009025 



, {i>l3i< t^^mzR. G> B(D:^7-7W' ^iS:ttfc 3 ©Mil^^^^T 

:^mm<Dm2mm2mmm^m^^m<DtmmtLxUs bw. 

i^m<Dmmmhf)^''k^^mrc-t%(Dx^^^t. Vio/v5>o. s. ta^. v 
s\tmi<^mmf)^^5^W:<Dnmw<oM.f)^ni^m (cm^) , Vio^ft^'^^^^st 

m^mno^i^'i^'^^d (O. 5) *tO. l~2 0MmT*5^:t, d^feSo 
#§0 



5 



wo 2004/008239 PCT/JP2003/009025 



^m\zf3i^h(D^M.mmwimi^tw-n. m\^<. mmz^r)mji\:^'&rcm^^ 
mmmwji^mst-^nx^^^ (w-r^ : :kMmmm) . z.(Dj;:o\zmmmmm 

mz. m^mwm^mmmxM'mfs.mrt!. mzm^tcm^mn 
x$>^mti<Dmmmibx^m< > i^m}m7r^t^m^m^7r^'rmmx$> 
§o z.<D^^f3imm\tJL7uV}vmi. •rf3it)t>^i^^\zmw^^h<\m'^'^ 
(Dmmnmt vx^^^z^m-r^^nj^xn^ z: tii^x^. ^^iso®^^ 
7f:mmxmi^^m^^mntt^%(Dx;^^o 

01 (a) ~ (c) tt, ^n'en^mm<Dmmmm^m\zmmmo-'m^ 
TF^rmmm. ^miS!.zm^myti^m^(ommMx$>^. 

EI2 (a) ~ (c) ^n'eti^mm\zw^^mm^^U(om^m'?(Dm^t 
m^mi^mmo—m^m-rmm^x^^o 

ms (a) ~ (c) }t. ^n'etv^mM\zWi^mm^^m(Dmmm'f'om^t 



6 



wo 2004/008239 PCT/JP2003/009025 



BI4 (a) ~ (c) ^n^tvi^mm\z^^m^7F:WL<om:m^(Dm^t 
05 (a) - (c) ^n'er\>^mmz^^m^^U(Dmmm'f-(Dm^t 
EI6 (a) ~ (c) ^n'etv^mm^z^^mmMT^^^om.^m^om^t 

m9\ms<Dix-i xm^zB'^f^mMXJh^o 

mii\tmi o<Dxi-xim\zB'D^mmx'^^o 
mi2\mi i(Dxi I -XI im\zBvmmMx$>^o 

m 1 4 «*^B^(D®^5^^g©$ ^ \zm(Dmm(Dmm^m'r^mmr^^. 

mi 5 \t:^^m(Dm^mm^M(D-^'b\zi\^(Dm^0mm^^ir^mmx'$>^o 
miQ\tmi 5 ©XV I -XY im\z^vmMMx^^o 
m 1 7 \t^mm(Dm^^mmo-^^\zm(omm(Dmm^^'r^mmx;^^o 
mi 8 \t:^mm(DmM^mmm(D-^ii\zm(DmM<D^m^m-t^mmx$>^o 
mi 9 \t:^Bm<Dm^^mm<D-^^\zm(Dm^<Dmm^^'r^mmx^^o 
02 0 \t:^^m(Dm^^mmo-^^\zm(omm(Dmm^m-r^mmx;^^o 
m 2 1 \t:^^m(Dm^^mm(D-^<E>\zm(Dmm(Dmm^m'r^mmx^^o 
0 2 2 ttEi 2 1 (Dm9tm<Di^:k.^mmx^^o 
02 3 (a) . (b) \t. ^mM^zm^mmmmmmommo-m^^-tmm 
m:si.nm.mx^^o 

7 



» • 

wo 2004/008239 PCT/JP2003/009025 



m2 4 \t:^mmzmm^^m<omytm(omm^^tm'c;^^o 

02 9 }tif.%m\z%^m^mmw<Dwm%mz^n^m^mtn^to 

03 {i\tm2'dom^^%^tcmzmhrcm^<o^mm'm^mu(o- 

m 3 1 \i;:^%m\z^^mm!^mw\zm^^mm'&^nit^yy-x^^. 
03 2 (a) , (b) \t. ^n'^t\::^%mon^7mm.^mm't^nm.m 

0, (b) 0f*^0. (c) m\m^%%w^^^^t^Mm'^^^o 

nnmz^r^wmrmwi-^^^ z.t\z^Kimm:^^'r^m^7^^WLt hx 

(Dmm^7r^WL2 z.(Dm'm.^WL2(om'm.^m2 K\zn\^x%^m.^f^m 
isii^WLthxcDm^^^m t^m^. w^^%mti^^<D%imm.^WL2(o 



8 



wo 2004/008239 PCT/JP2003/009025 



EI2 (a) ~ (c) om^^^m^t. 4m^mnmmi ex^m^ntc^mo) 

SI 2 ( a ) ~ ( c ) xit. 1 2 (Dm^f)^ e. RIM 1 6 (Dmwzm-T^ * 
xM}^mmi 4i)mn'bnx^^^i!)K Mmmm\t. m^mui 2±(D^\zmn^ 
nx\^^x%0k<. mmi 6o)mm<D^\zwtn<^nx\^^x%0k^\ mm^mi i 
. ^iRjs^i 2rBi©^Mi 6xm^nrc^m[f^\z^mmL=¥'m m2xuM.^m 

^mM\z^Kf. s^MiswiSfm M\^nmi4mi()mniiLtf3i^^^\z 
mm^mnr^t. m2 (b) iz^t^'^iznmtuz^'DX. M^mmi's'is 

imiz^rnvxHrn-r^o z:<Dm^. mmmmi 
mt^mnmi^i 5(d^\zm,^^o 'A\zm&:^mm?Lx. ^^nmi sibm 
nit. M\^mmi4-^mm^tf3:^^z>\zm&^mm-r^t. m2 (c) iz^r 
^vizwrntjiz^-ox. M.^m'&m.'f-i 5\tM\^mmi 2(Dm\z^wj[yxnmt 
Jio^-^. ^mmRiim'iii-^^M,^m^m\t:^y-mi7 0^\zM.x^c 



9 



wo 2004/008239 



PCT/JP2003/009025 



m2 (b) tm2 (c) om^tnmKm-r^rzn-vmmvm^ir^ctif)^ 

EI3 (a) ~ (c) ommm^mt. mmvzmm^mnfsi\^^h<DX'^K>. m 

^3 (a) ~ (c) nm^mm\^^m^<D^^:^m'v\t. mm-^ 
m\z^nmm^-^^. "tmnmmz^^i^xm^t^mmzx. mmos^mz 

nmmzMj^hxmmvrd&^m^Tmmmmhxm^mmmmwmu 

X 7-^x'nt>ti^mmmm^ c (Dmim^^m±izimm^'r^:^^'^. :t > 

^3 (b) \mmmmiim^iEn^. mii (c) \tM\^Mm2m^iE 
n^tLfcmi^^L. ipmmmuM2 (a) ~ (c) (ommt:m-f^m^^ 
mtmmx$>^o 

04 (a) ~ (c) f^^isj^isi 2(^Mqg^mi itM\^-r^m\zm^mmi 

a) \zmr^^^z. mmi exm^nrc^i^'r^mm 1. i2(Dm\zM.^m^ 
ml^i 5/0^@Bfi$nTVi§, c(D'^mo)'h(D\znmz^K)^mnMi sf)mn^ 
. Mi^wMi 4t)^mniiLtf3:^^^\zm]£t:mQ'r^t. m4 (w \z^t^^ 
\zwmt\z^'DX. mnmiTi 5\tM]^nmi 4<Dm\z^mhxnmr^o 



10 



wo 2004/008239 



PCT/JP2003/009025 



mm^mnt^t. 04. (c) \z7B-r^v\znmti\zj;:^x. ^^mmL^i5 

m4 (b) tm4 (c) <Dm\tm^^Km'^rcnxmM-r^ti)'ir'^. n 
mo^m^^Rm-^ ^ txpjmmzm^vso^^^it^^i^^ z. tifi^x^^o 

m^hmmf3imm\zm':s\^^x-^^^m^mkt^ z. t-^^xt^o . 
:k\z. ^mmjL^tvxrnimom-^m^^tcmmM^mommz-oi^^Xs m 
m5 (a) ~ (c) . me (a) ~ (c) ^mrnvx^mt^o ms (a) ~ ( 
c) . ^6 (a) - (c) \t. ^n^etv^m^zm^m^^mommomm 

^rmmmx^^^o 

ms (a) ~ (c) (Dm^TF^mt. 4m^mmi Qx^m-^nrc^\H(D^m 

A m&omfsi^ 2 mmonmni^ ibn.'^m\z'^m!^^^^xnnt \z^ 0 m.^^ 
^^m-^ii. mm^^mt^'^mmm^^mx$>'DX. n&(Dmf3i^2mm(Dn. 
mis, 14 i)m\pimm 1 2 (Dmrnmrn 1 1 tni^r^mizmii^ is^^lx 
mn^ntc^ox^^^o 
05 (a) Mmr^mmii, i2(Dm\,zM.^mim^i5A:BLniE^m 
sB^Eeb/c^M^^To z(D'^m(D%(D\z. nmiz^^mmmmi 
smi^mn^s Mi^nmi 4mi!)^Mm.&tf3i^^v\zmB^m\i-r^t. M5 ( 
b) \z^r^'D\zmmti\z^^x. lE^mttm^i 5B\m^mMi 3m\z3m 
vxnmv. mnmL'f'i5A\tM\^nmi4m\z^mbxmt^. z.(Dm 



11 



wo 2004/008239 



PCT/JP2003/009025 



05 (b) tms (c) 0m\tnm<DnmEm'^mxmr)mvm^t^ 

d tfin-^. c ©<fc 5 izmmommKm-r^ z. tx-^mmz^^^it-^"^^ z. 
tifj^n^^o m^\t. M.-^mmi^i sA^^^tv. lE^m&^'S'i sb^h 
^tt^f)\ ^wnm.'^i 5A^m^tu lE^mm.'^i sB^B^tr^ 

06 (a) ~ (c) (DM^^mt. 4m^mtsmmi ex-mmtntz^mo) 
. mmMmiKomwzmmum^mis^mn. ^hrjsisi 2(DmuzM\^ 
mmi4^mmc%(ox$>^o mmmmi i. ^irisisi 2m(Dmmi exm^ 
nrc^mmzM^nmi'T-i 5AtiEmm»i^i sB-brnm-^tixi^^^o 

me (a) «mjE$#jni^TVi;^viit^ii^^fo z.(Dm^(D%(D},z. m^v^ 
i^^mmz^r). ^^^ismti^MniiL. Mmmmi4mf)mn^tf3:^^v\z 
nm^mw-r^t. me (b) iz^t^o^zmntuz^-ox. mn^m'is 
A\mmmm im\z^m\^ximv. lE^mmLi' 1 5 B\t^\^mm 2m^ 

5A(o^\zM.^^o 'A\zm^^mmxx. ^^w^isftmn^. M^^nmi 
4-fymm&tf3i^^o\zmj£^mnt^t. me (c) \z^-r^'^\zwnts\z^ 
px. M.wmmLfi 5A\tM^&mi zmnzi^rnvxHrnu lE^mmif- 
i5B\tmmmii im^rnvxHrnir^. co^m^^. mmmn imti^^M, 

06 (b) ^1116 (c) (Dmunmom&^Kmr^tcnxmmi^^^t^ 
z. tij^x^. d o J; \zmm(DmiSL^Kmt^ z. tx^^m^izf^ti^a^-^^^ c 
tf)tx^^o mmm.'fisA^B^tu lE^m^m-i 5B^m 



12 



wo 2004/008239 PCT/JP2003/009025 



^t'r^i)\ M^mmtj"! sA^^^tu iE^mm.^i sB^B^t-r^ 

m\zm\:^r^^ir^mmzx. mM(Dmmz^mhrcm^^^rcn'?'m^mm\z 
vi«s^$-Br§ ct\z^D. ^nmmizMj^^bxmmvTz.m'^m. 
mmm^mi^xmmM^mm^m^^^^m-^-^^^^\zLxh^\^\ 
02-6 \z7p:tm^^mz^\,^x\ts mmmL'f\tnm\zmmt!\z^ t) m 
r)m^rz.^m\z^^0x. mm^'Drc^hmmim\tm\zumn. ^^:U 

sfd. ±aibfeijiBjTtt. m'miz^^m^^^m^zt^xwimvrcTi)^. ± 
<^cmm^. mmmzMhxhmmizmmr^z.tifixt^o 
'M\z. z:(D^'^fs.mmM^^<D^m^^mz'o\,^xmmt^o 

W^om^^t. 2-5 00 0 fimtim^ b<> 5-1000 tim-^mMX 

Miifc'Dvm*^ Ml. 6<D^mWMi s<D^3\zmmf3inm^m^T^m'^ 

. ^(D^^mrn^^^ ^mmu±\zmmf}^-o/'^^'-->m^m^x&^mnikunx 



13 



wo 2004/008239 PCT/JP2003/009025 



. cvD^. mmtkmrm^^zm^htzho^. mmM^mm^^^BJ-^^ 

l?#^iimc^if?5:ttn«^<> 3~1 0 0 0nm, $f^b<J*5~4 0 0 n 

m\zm^i^(Dii}m^v\^>o tztzv. mm^m7t^2:^mzm\f^z.t%r^^ 
DMtit^it. y^'E^j-unrnm-r^t^Zs mmm(Dmm^i^-^zf}^'::>n 

xmM<D^m\z^-7sh^mi2m^t^:^^ ^j->mm^. &m±\zmm(Dm 



14 



wo 2004/008239 PCT/JP2003/009025 



"f^m^mmm^. m^(o-nmmm^ti^. ^\z^mem:i^m\^> m 

^tB^xum^o^m^iitimizm^^^n^o m^o^^i^m-^^to . 1-5 o/z 

m'^^x\tjE\z^m-^'^^:^mt. mzmM-^nfsi^^f)^ ::iu±mnt^. m 

^(omM^mz^wt^f)^. mmmmm\zm^m.^<D^nmumt. i^m^ 
mm. mL^^mmto^m^. mjmm\z^^mmmz^^iy. mz ^mmm 
i3:^m^mt(Dm^ . 'rf3it)t>^'pmmt<Dmk^z^'^^mmm(Dmim 



15 



wo 2004/008239 



PCT/JP2003/009025 



^i^ib^ctiz^Kimm^o^mmmmm^m^^'r^^taj^x^^o 
mis.^%(D\z'^^tc}sb\z:sb^mm(mm^x^^i)\ :^#vitat*<fcviivi^t) 



16 



wo 2004/008239 



PCT/JP2003/009025 



ty(mmitv)t^o com. nmmmizw^^-Dtc^mmt^mxmo 

^mMJ&^^^'Ji'lc^^o ^bX. C(DnW\z^^mM<D±X\tyryy'-'!r- 
(Dn^m^'r^Ct\Z^mi^(DnMmi^\t. Q=CV (C:n>x>1i— ^M. V: 

':fu-:tyBi^^mmm^^mtvx\tM-^^^:^)vi^m(D tb-2oo ^m^tc 

mitmWr (iSift^:-^;P5^3j^U'>A^SthH 1305) ^m^f^xm^htco 
1k^^\Z-W^X^tMti^(^\Z}t. Mastersizer2000(Malvern Instruments Ltd.) 

m^mm^^x. mmmm^iziki'^^xu nmommvyh (me mm^m 
i^^tcii^m^^^^mzs u^mm. u^f^m^w-mt^vyh) ^m^^^xm^ 

mxm:brzm$.^^mi^m (o. s) ium) tvtco 

• cm &.±<Dmmiim'i)m^V<. x l 0«Q • cm iJt±(iDMiii:14!|a^?&^ 



17 



wo 2004/008239 PCT/JP2003/009025 



0 iimm^(oy^)VAmzhx. ^oy ^ )Vj^^mtimm(omm^h'Dxmm 

^o\z. m^mmmmisivxm'^i^^-t^^ti)m^v\,\ 

3^*3. ±tmmm&(Dm^\t. m^\m7\z^hrz.^m (QEA^hifCRTa 

®lI@3ebfcD-;i^'>^ 7 h 2 0 OM^SBS:^^ 2 1 \ZXUWV. /^(DT. 

nx2hu>nn^2 2 t^mmmz 3 t^m^mmmLxmwthrcWrm:i-y 

h 2 4 &^:7>< ;PA2:5lO#ttfcP-;V'>^ :7 h 2 0 o^'^t 1 mmorBl^^ 
^oT^flRlBBSb. D-;P>'^:7h2O^£^JhbfcJ|;^^0**. mm=L-yh2 
4:^U-)V-y^y b 2 0©-«75ie,fl&«$T-^^T=^l!j^ii:SJ:tt3J:D. 

«M^2 5±3t:, 5± 5RH%«!:TSo 

e,. tO'^\mm\mk^x^m^:itifix'^^o 
mm(omhLx\t. ^v^y^m. ^vrmms y^^)mm. 4?uxxx;i/ 

mm. zr^y-mm. mt\^=^^j^>mm. :^y^>mm. yj^y-mm. 
yymmm. ^'j:^-t^^--hmm. 7j?ux;i/7:t>m 7i?ux-x;i/m 
m75.mmf^E7!)mii^n. mzmmt(Dnmtimmt^±f)^^> r^v 
)v^u^>mm. 7d7u;we/un->m r^^jjvyymmm. t^vjv^u 
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wo 2004/008239 PCT/JP2003/009025 



;WXD-S. A^lf-YXP-G. AVIf-i'xn-i OG, ^>^>^>-rxD- 
G. ^>$;i?>'f xn-GR, ^^^/UWXD-l^-:^. A-T^>b-rxp- 
NCG, ^-YyVyV-ms.Ei)^^^o 

^v^RK, ^y-j-jy:^vy-JG. ^y'^7sVy^^)^)7yv^vy-JQYii^E 
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^fc, B^ntvx\t. mmm> wtih^^y. 7>5^^>e, a^t;M«&;&:<j: 
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wo 2004/008239 PCT/JP2003/009025 



mm.'^t^t. jE^mmL=F : mmmL=f'= 1 : o. 5-1. 5 c^Mit) t 

l^mm-^ti^W^\t. 3 5~5 0 0 ULmX 3 5-5 0 0 p,mm^'V$>^Cttii 

i!)^(Dumz. mm.ftm^nmzwm-r^mm^m^^-t^h(Dm^^^^ti)^ 
if^bv^o fip-^, MMnmm'\zMVT\tiE^m^(Dmm^m^^f^^u^ 

. ^(Dmi\t. ^mm.^tmmmz^mt^unf)^^fj:^h(DxhM:^^v. 
ummmom'fi^m^t^u^iz. ^^tm^mmz^nt^m<D%<D^^ 

j: CD J; -5 tm^^mx\t. gi 2 - 6 \z^t^ ^ fs^^^mj-^^^mm bx y 
m2--4(Dmm^^mz:io\^^x. m^\t. m-tLxm^^i'^-m^^^m^^t 
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smcD^T^m^F. r m^) , g rz^b m^) (otiy-mtin 

fip*&> R (5^^) > G m^) msB (Wfe) mv-^^w%ti^'::>^^^ 

mmi^tu. mzm.^tc^o\z. mi^otshmi^o^tih^-r^z. j^^mm^ 
izwa^momnm^mm t vx}tm^M\zn^mt^^mxm n§ » 

i^±xh^o ^mtrnzm^-^nt^^^fiK 1 2mK).rx$>^zttm^b^\ 

f)mv<f3iri. ^fe. i2m^r)±t\^^tmmii^^^mmzMX'tm\zm^^m 
€xhi^'^fs,a<Di^m^±(D:^^-^f)^±c^o ^*5. m±nmm(DE'A-^ni^m\t 
'A(D^o\zLxmM-^n^o -ffjiiD^. nrnmrnj^i^xM^^^^mmmzmm 
mxn. ^^}^i^^m}m^\m-f-^itx..m:mmm^^m. "tmo^^ 
mmmti^nmni-^ibm^'r^bo Mi^m^zu. \m.% ip^m 6 cm. in^io 

m) \z. ^mim(DB^i^tvxi/5<Dimn^omMw^xn. mtpm\z 
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Vio/V5>0. 8 

iiciT. y^\twi±nmmii^^5^^(DM,i!)^\mm (cm^) , y^o^tm:kmm 
mf)^^io^'^(DM.f)''\,'fim (cm') ^^to fccis, :^^m(Dmm^^mm\t 

sfc. m^i^^m^^^'mmo^i^m'm (d (o. 5) ) $f*b< 

ttO. 1-2 O/^m. Ht;:lf*L'<JAO. 5-1 5jtim> #fcj!FSL<«0. 9 
-SjamT^So 0. 1 um^V)/i^-^\,^t^^±0mWi^Mb<tii^. 2 0 Mm 

fsi^. Bmii^m^t^m^n(D^i^m'm (d (o. 5) ) ;^^®gfci^=g 

4)'^Spaii{c::fett5d (0. 5) tmU'V&^o 

Bm^^m^t^m^i^Mu. rm^iz^'^n^m.i'm^^ span i!)^5^mx' 

3^^^^^:f^Span= (d (0. 9) -d (0. 1) ) /d (0. 5) 

d (0. 5) \mmi^^m^'rmi'mn(D5 o%i)^z.n^K)±^<. 
5o%tl^cn^1o/\^'^\,^t^^o1^^%^llmx^vrcm^. a (o. i) \tcn 

fit, d (0. 9) uz.nurmmi^^mm-^m'mm^d o%T$>^m'm 
^fimrmvrc^mx$>^o Bmi^^m^t^m-mno^m.'^'^^^ span ^5 
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Wm^m^^ii^^'^^tl^. M:i^m\Z\t. Mastersizer2000 (Malvern 
Instruments LtdjaH^^^^fflViT, ^m^m^\zn^i^^^Xb. HMom^ 

V7S (Mie m^^m\^^rci^mm^^^m^tvrcvyh) tcT> m^^n^^ 

>^ii7^^u;pm '>U3->m i-^u>mm. x^j^^i^m :^^u> 
m%mmnomt\yx\t. ^nM^^(o^\z\t. 4a7>^:xc7A^^^b-& 

mmmmm\tLx\t. m<\:f-^y. mmm. mitm^. mitry^^y 
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^•f. mmi^^^^rmf-mnommiz. ^mm'm^2 o - 1 o o nm, 

$fSL<« 20-80 nm(DmimL'^^mm-^'&^Z.tf)m^'V$>^o HlC. 

sit, mz. ^^^tmnpf^mm^rnm-r^^ttim^mx^^o mm^\zmx 

::ti!}m^b^\ ^7i^m<DmM\t. ASTM-D5 7 oic^Dxm^ m 
M^mt2 3x:x2 4mmt'r^o Bmi^^m^^mm(Dmm^mm\zmhx 

mn^m'^ (%) = (b/a) x i o o 

(mi/. Ammommmmmm. B\tmm^mm^2 5x:x2 4nmm 

m\z^^j-mm^h. B^wt0mti\zmm^'R\^\ynmi^mwi(omft 
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nmm (mm) thx\t. yymmmr\t)^^)vx^)v^h>^. :^U7^ 
^tc. nm^(D^mm\z^^^x\t. m^i^(D^^^mi)'^. visits 2^©gis 

m(D^W.'^^05-S5%. $f*b<(i5-6 5%, M{c:J?Sb< J* 1 0 - 5 5 

M\z. :^mm\zi^^^x)tMmm<Dm'm^^^^\tnmi^^mm< ^m^^^o 
^W(Dmm\z-o\^^x. 2 5V\z^n^ni^mm^Q o%Rn&rfs 0^v<\t5 
^m^^t\t. mpL\tm2 (a) ~ (c) \zidh^x. mm^ui l^ 

nmm^ nmrjvzfy. eit^u'^A, n^rmitmrn. m:^^> 
uEi!}mmxds>^c zionmt. ^ommf)wm-^n^^'^\zmm\zmxt^:i 
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<mim<Dmm> 

m 2 \z^'tmf^(Dmmm^^%'omm^m^i¥mvrco mmmmasn^^m 

^n^ti<Dnm<D^m\zHm^±tnmmm±(Drcib\z. m 

wnmh<Dm^^rco mmmB^thxiit. n'^-w-Mm^^^h-t- 

ck^o. 3W^\z^n^mmmi<L<Dmi^m4 5 0Y) ^m^^tco mmoM^ m 
mm^) ^2ootimtLx. mmm.i'o^mm^t. ^mmmo 3o%t 

mmm) ijy-m\z\tB^0mm^m^fto 

mmmmm^^nmzM\^nmm^^mmzf3i^^^\zm^(DMf)^2 o o 

\tm^\zm^-^nrco mz^ian&omutimiz'r^t. mnm.f-mjpin 
mmiz^wjLxi^mv. m^mf-^t^^izmm-^ntco 

ms.mu\znr^}^si^mm^mMhrct^^ims e c-e^^fco ^^^\z^ 
viT, mm.WM^w±i^xiBrmmbrcit}'^. m^\mrcnx\,^rco 
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« I 

wo 2004/008239 PCT/JP2003/009025 



(m^2mm) SffiVi, ^l6l^«ilc:ttX7j?^i/:K (J?»3mm) &fflVi, 

mmB±(Drzit>\z. mi^(Dzy^):3->mB^m3 uLm(Dm-^\zu-hvrz.o z. 

. zi^mz^n^^mn.'SLom.-xm^Qov) ^^mhtc. m-(^-^mt. 
=s'^^m^^wn^^t\z^^wm^w,zi^mu':>fz.o m^o-^-^ {wm 

^mm-'^oi oxtvTco m^\zj^ri^^nrz.^m\t3 o o ^mx 3 o o ;tim 
X 2 0 0 /zm mmmmm) x$>^o 

^mmm^ii^nmzMi^nmm^^mmz:/3i^^^i,zmm(Dmi!i^2 0 0 
mmmmmmr^t. ^mnm.'^\-m^mm\zi^mbxmv. m^m^^ 
\t&^iz^^-^nrco 'Aizmm&om&^m^z'r^t. iEwmmL^i)m^n 
M!ifc^iiUT#ifb, m^m^fum^^zm^-^ntco 

n&mM\zM'r^}!^^mm^m^iyrztz^ims e cx^^tco ^Mm\z^ 

mz. m 1 \z^rm 1 mm\z^^mm^^^m\zm^^^nx\^^mm^mt v 
x(Dm^myt^s(Dm^'BLU^omnmm\z^^^x. ma-^mi&^^^i'xm 
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o gi 1 3 ~ 1 5 \m^m9-=i--^<Dmmm^^-tw-mmr$> o . s i e tt^ i s 

(Z)^^iS^^:t-H3 2, 3 3> 3 4f)m^m'^:x~^3 0(Dl^m\ZMmt^^Z) 
C:0^e3@l5^zL->^3 0«, 373 5 tJ:n^S'5W4^^^^y ]^3 6t(Dm\Z 

. ^a.-:/(D^^:^\^\zm&.r^^vt<D^Mm3 7 ^mi^vrch<Dr;^^o 

37 3 s^^^T^^iJf (37*f) {dji, m^^yy\^3 6^mm-^um ( 
a^^, (^^57) 7iJ'U;ntm. 7}?u^5";i^^>x>, 7u;Wii^U3-;p;^7-7if 
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m. T^vxy^.T-M-t^^-h. /m)\^^>mm (arton) , mm^r 

^^jmm i^^hUyy) . z/^)zi->mm. 7^U;V::^A. 

^yymomii^mtvxu. ji^ux^^v-x 5i?u:/pt!^x 5}?u^^;i'^ 
7;1'3-;k 5i^ux5"i/'>-5i>uifx;vr;i'n-;p^S'&^> yvmm^> 

7i^U;i.:JA, x5^l/>-yDkr^>-i^X>^a^# (EPDM) . 7^Up 
mhmi'^StOmii'hs •:27Mt\yX\t. jJ^UX^^WX 3}?U;^-3j^^-h. 7.^ 

^^^OWa^U-^-JlSfc^. AI2O3, TiOg. S i02#®^Mm^t:#l^&-?. 
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t^m^i^K. Kmmmm (mw ^(D^^mm. 5-2 osm 
K^M 3 7 (om-^ uw^zmwi-^nfs.^^i)\ 10-200 timmz 50-100 

fS.^. n7 3 5(D}m\m\zmm-^nf3i\^^i)i. 311^2-3 0mm<|#fc5~l 5 
mm^mt $n^, ^fc. ^V^^ yy\^36 ©^jP«®^ 0 . 05 ~ 4mm#{c: 
0. 2~2mmiggi:$tl§. 

^^\z. m^ify>y\^3 6<Di^mm\zm^umm^m^vxh^^\ z.o^'d 
tam^ummmmi^rc^^m^zL-^r^mt. sites 7{ck!>*-;u^ 

MS 7 0mm^ ^mm-^mcom^ummxm'r^ z. t \z^ 

c<DKMmumm<ommnt\yX},t. Ems 7i)^^mnrcytmmzm.m 

:i0%^m^:2.-':r:&mm-^\z}x m^mmox^f u a.-um-r^ 3 m 

mmizmxu u7U^\^^mz. RMu^z.(DHm^:27U<Dnm±\zm^ 
(Dwmz. a^-D^vv \^^-^k.u-a7^iLnms^^m'^^^-^mzmn\zf^ 
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m^^mm^m^'r^m'^\z\t. ±Bmvmhm^mz^mm'^^m-y- h 

h3 1(D^yty^:t-\^3 2. 3 3. 3 l^fc*ttj^jT$-&§.i:. ^ne.;&^ii 

Tv^^^&t, n^^ytmt. m^mU2(Dm\^=imm.m\z^'Dxwi^^xh^<. 
^Kom'^s m^\t. mi3\z^tm<. ^^m^^L-^fsoo-Wimzytm::!- 

h 3 1 ^mf. ^(D^^m^zL-:f3 O ©W®;0^&ffi/!:)te^^l>i'§g3 8 a 
T^lt$-&T3tem^3.->^3 0 AO-^®{CAl>l'$-&. 2:©^^j^5^aL-:;^3 
0 A0ffi]«®;O^^m:/t3fe*Sltlg3 8 b1fKSt$ii:T^^M5"a.->^3 0 B©- 

it#a 3 8 f)mn<^nx\^^^o ^^^M'^o.-^s o . 3 o a. 3 0 bo-j^® 

;6^^Alt$n7^^«. 3^6^m5"a.-:/3 0, 3 OA, 3 0 B(D{l!lM®JJ)^e>iScl*$ 
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PCT/JP2003/009025 



yhsitmi-tbti. immizRMwms 8-dmn^nx\,^^o zo^b 

T«> 01 6©a:"5fc3t^ig|^n.-:;^3 0COi^^^SltM13 9T^oT:feD 

, mmMm^2(D::i-±-mmm\zBM^<mm-^nrco. ^^vi^^^M^^^x 

Q 

\z. mwiM7r:^(DmmM^m<Dm\zmm-^nrcmymt^m^. ^(ommo 
mmx\mm\zmifxm^^%wti-^ ibm^-^titz^fiK mmixm^tixmm 
m.^m\zm(-^n^^o\zm^-^ntc%<ox^'DX%!^\^\ 
mz. z.o^^imm.-^mi;itm^mm^7m^ommz'D\,^x. mi 
7-0 2 i^^mvxmmt^. 

mi 7--m2i(om^^mm.x\t. mmkmL2(Dm^ym\znm\^x^ 
mmytU4 1~4 5xKm-^nxmm^^m2(Dmmmw:m\zmM-^n^o 
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MM4 3A©7'UXAMJCj;oTSSt$n> ^®4 3 Bj&^^mitU MIIlS^^ 

mn-'i9\z^^ti^mmL4i--4s\t. r^^jjmm (pmma) , # 

^Jti-t^^-h. ^U7.^u>. ^u/;i/#;p^>. 4->^5^;i/^>x>-ilt 

E32 oo®^^^^B©#^«4 4tt. i^mmm^\z. z.(DmMmmt\m^ 

ThUy^;^tL'T©SBJWa:bT«, T^^jmm (PMMA) , Jj^U:^ 
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%mJk'f-<Dm'^mt. mmmmiQomm.mznhQ. oi~o. sasgp 

.m\zo. 0 2~o. 4a»a5'rs§i:a:;{>«$f*bv\ slcde-^M^^o. 01a 

#^«4 4©3fei5[afe^Tftf§L$tl. mtWLA4:(Dm^1)-^^mmhX 

n^^^WL2(Dm^^7m\zm.%^-^ti^o 
m2i(Dm^^mm.(ommLAb\t. mL\z. ^^m^miom^mm 
\z^mz.K^r^mmjmwmommtimn^n. mz:i(Dmm(ow5^ 
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Wl4 5 X\t. ^^5 1 ommzB^ 5 2 d^J^^K^tlTVi^, Z.0B^ 5 2 \zRllt 

mssxm-^n. sirs io^®3&>e> wit ®^^5^m2 0iiife^^®t;iM 

fSi^. BU\H\Z\tmm(D-m(D^-^^X^^:i,t^^'D\zLX%!k<. EMM<D± 

^ ic(o}^y^\m^mzm\:'r^h<Dx$>'DXh$i\^\ ) x^m\zm^-^n 
m3<omm (m^<Dmm\zmM.fm^zB^mm) m^tLx\t. w\zmmtf3i 
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BU(Dm^. mx\t. F]mm^. mm^. ^nm^. m^mm^. -^m-r^m^ 

xm-^n^ytmnjmx. nmx$>^o 
Lxmrnt^^t-fy^x^^o 

^t. ^wsK<Dmmzmw\x\txy^>m\z^r)B3^mfm'^f)\ ^v^^ 
. m^<D^mm^m\zmu^^'r^mm^m^^o a\z. Mm(Dmun\z^> 
^x\mm\z^y)mmt:m^u ^<D±\zmmzLxmf^m^m^'t^o 
\zmm(Dmm±i^^^oxx^'^^w,^f)\ mmm^n<m\t^ z.t\zj^K) 

-ymmmom.mmmu'^. pet, mx^u>. m.i[:}ix)vm(Dm.my ^ )v 

m^^i'f'mmmi^^\z^m^'^rc^(Dt^\^^xm]^x^^o 
:l<d^^\z. mm\zmmRzsm^m^mincmytm\t. mm(Dm:^\^m\z 
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wmwml. ^(mmmz^Xi. 'iy^^mr^\%n,<. ^M®^if(c<fcDj^ 

mommmm:^ < f §o :^m(DMm<DM\^iimm\zm^m^i^^mn^ t^\z 
^(Dmyt^xu. RHmRzmmt:nn^m^^y^)VA\zxm^u z.<d 
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y/0 2004/008239 



PCT/JP2003/009025 



Rzmi^m t:wtmcm^m\z $>ox\t. n © j; ^ fs^m.^ ^ ;i/ a ^WL\-y^z.t\z 

m.(D-mm\z(D3)^m.mzh(D^mmhtz.i)\ mmi<oii^\pi~mm 

mm^zmi-y^m. mytmo^mmommzmn. myt^<Dmmf)^^m^myt^ 

m^myti^^mytU(o--mm\z<D^mnrcm^> mi8},zmrm<. 
mm9tm^^m-^i}^^\z-onxmmmzfsimmc7^m^tT^ct\z^ 
t), mm^mi^omm^mm^zMi^xm-fsi^^mH'r^z.t'fytx^. 

mmn)^ ^mm.<D^^m\zmnxmmntf3i^^ 5 tsimmmtQ^-D-^dM^o} 
mytmthxh^\,\ 

o 

m^^WL<Dwmm : p e t , 7 u }vmm. u □ - ymm^ 
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xyt^mu-t^^z) \zm\ifxh^< . -:^<omm^^miz<D^^^mM't^^^ 
\zmnxh0i\^\ 

mz. ±mhrcmi^mm^m^mmmmmmtvx. mmi\zYm^ 
mmMz-Di^^xmmt^o 

02 3 (a) , (b) \t^n^m^mm(Dmimmiiz^^mmM^mmomm 
mo^m^o-^i^^-rmwrnms^mx^^o 023 (a) . (b) \z^'rm 

mmm^z^ ossi^-tirs ^t\z^ mm^^m-r^m^^^^t bxom^ 
mmio2t; mm^m 102 <Dmm^mm 1 0 s \zMvx^^m$i^'t^mM 
^wtx$>'DX. mm^mi 0 2(Djm\z^'Dxm&ir^m'^%^wi 0 4t. 
m^mui 0 2(D®^^^Mi 0 sommizmm-^ntzmytui 0 5t. 

rnmii 0 5(Dmmxi,mm\zmxm^^ytm 0 4i!}^mM^nrc^i)^ 
. 0 5xEmnxm^m^mi 0 3 izmM-^n^mM^mi 0 6t; 
^mxxm^-^nx^^^o &.±(Dmmt^(Dmmm^mmtmcm^x^^o 
^mm<Dm 1 mM\z%^m^^mm(DBmmiziB\-f^!i^mt. ei 2 4 \z^^ 

^® ®#m^®i0 3icfpi<®^:H^tJ(D®) \z. m^miWio 

1 0 7 a?&WT-5V^l 0 7<£m^^tt> #Vjil 0 7©yUXA®l 0 7 aO 
Vig^SQ!$2 5° ~4 0° tbfcilttfe^Sa JIZIT, Vli^^Q!^«. 0 
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§o vmMmaU2 5'' ~3 5" d ^T^W* bV^, 10 4 

a 10 4 S:Htf^lt1£Tab§o 

'^iZ. :^mm(Om^^mmi 0 1\Z^\,^X. Vp^^a&2 5° -4 0° 

mm\zmmr^o 

^26 JSlii^^^^tt'^OAIt^O^^^ 1 5 - ~ 8 5 ° ^T^^b^iiDfel^ 

■^mM(Dm^^mm(DmRnm^^^7.'fu-((Dmtth\z. mmoM^m 

2 7 \z^tKi[im<DmMmmFm^mm^m\f^x:^ibrco m2 7\z^\,^x. 
1 0 8«^i^^?Hii^gfi, 1 0 9\tytm> 1 1 oumm^momi^mm^^mm 
x$>^o 0° :^[^\zKMmmMmmi o s^mrnvrcTc^o" /0^e,i 5° \tm 
^x^fsi^f^fctbs m2 6(D^3^iz^\f^x. 1 5" (DEii^m^i 0 0 ti^x-^n 
\zM'r^mm^:^tb^o 

m^m<Dmmt(Dmmmt^yyx&^o mv^m^m^^m-rmoMm^ 
mto" Hmzm^hfcMm^mmi^iyi^^ tzL^^t^ m^\z^t^'^\z 
. ^uonm.'^mzxy^bmti^^y), m^n%W(Dn^'^^%n^m^n'DX 
vi^o c(Dx>^i)'^K>(D^%i^'^is,nm-^n'omt^^7s'fu^m\zmi-^ntn 
mmm\zmixh'^otz.ib. x^x:/u-rjcsi^t-^^o5a^dWLfcJ9. ^ 
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!g*vjN$vi (fr^7.zfv-(<Dn^m\zii^\^%f3mmzm^^mi^y<M'r^) tz. 
mmo^m-^. xH^m^M< (^^x':fu-(0^mw\zMhm^7i^^\zj&^^ikm 

HXMt^^^) n^\^xm2Q\Z7P:LrcJ;:v\zm^i&yi^^U\^^rc^. ym 

^4 5° (Dm^mizMLx^^mi)^i^^<m±Lx^^^ctm\^o m.^x. 2^ 
^^(ommm^mm<D^^\z. Ymf^ma^zs' ~4o° txt^t. ym 
Mmt^±^^^ct\zmmtmm<D^r. mnmzj;:^m&^(Disrffjia0mm 

'A\z. KMmcDmmM^pmz-oi^^xmM'r^o mmMu. msoizmtEiii 
^(DmmMmm'mm: m 5 iz^-rxMMmmsiMmmtmmm cx$> d 
. mcwn^Ht) ^m^^x. m^o^o^z^mi 0 9(DMm-^ (20° ) 
(D^rnxKMrnmi^mmi os^^m-^^xm^r^o mMLtcmmiz^^^x 
0" (DKHm^i^zmn-vrcRMmoMm^-^^^msiizm-ro y'^x^u 
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